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Construction of meat freshness detection model
based on spectral technology and comparative analysis on the error

HU Shunshi, ZHANG Chenlu, CHEN Zihan, CHEN Yuchi, LI Xinyi

(College of Resources and Environmental Sciences, Hunan Normal University, Changsha 410081, China)

Abstract Traditional meat freshness detection methods need longer time and complex procedure to get the results. In

this study, the spectral reflectance data of pork were collected under normal temperature conditions in the laboratory.,
and the spectral detection methods of meat freshness were investigated. The effects of different modelling methods and
sampling intervals on prediction accuracy were also analyzed. The results showed that: 1) The weighted model based
on spectral angular distance criterion had the highest accuracy, whose coefficient of determination (R?) was 0.999 7
and the root mean square error (RMSE) was 3.427 5;2) The weighted model based on Euclidean distance criterion and
cubic polynomial fitting model are next to the above method, whose R? were 0.998 1 and 0.998 1, and RMSE were
8.572 5 and 8. 473 5, respectively. In conclusion, the weighted interpolation model based on spectral angular
distance measurement could be used for rapid meat freshness detection with the highest accuracy among the above 3
methods.

Keywords meat freshness; spectral angular distance; Euclidean distance; spectral analysis; spectral detection

T e JRE R T B T K P S i BT O Y L
FEbR . — M e CUR B £ b 48 L i A H B
AR EE P IR T P 288 0 5 3 i LR S5 R A B AT
FIEEME . R BRI AN O 1 2 BT B R R A e A
IR B RS Lk DT o AR SR O T A T 4
AR T TEA R A AL B A PR 2 B A
A B SRR o W A SR P L R 0T T

W ks H . 2019-03-06

AN R AR L DL B A4 I (A hy A B Rl B0 L R

FH AW e /N — 3¢ (PLS) [ 47 7 480~935 nm b & 57
TRV PR R O 22 i b B bR ARG AR R 5 X1 IR
FUUR AL BT B A R KLLMD

ZM pH = 3F B9 % A 5 B 1 4% ) S pR B 2%
(RBFN) #1780 48 )2 A0 Bl &, XF 45 & o 3h 3 &
(TVB-N) F4 5 (TVO) #4717 58 & i

EBTHE . WA KA DS > AR M 56 1R T (201710542032) 5 v [ [ 58 B 2% 46 4 B H (201806725009)

A PR, 32 2 A T8 B R B A BT R i 5T . E-mail : hufrank@163. com



511 3

AT 458 - P 0T B 32 O i A 00 A6 7 A s R 158 22 X L A 135

B @R AT UL /S0 T A6 4 B B AR S O
H5 TR PR BE OB 7 LA B 7 AR T L K 3 R 14 Fif
R R EAT T 2 K DU BIE 5 o [ B FL R AT T B R
R I 0 3 € 3 ARG L ST T 4B AR B T
XPRAES L TVB-N fE N WM 48 b5, B #R T R [H] 33
A By A TR Ry 3 DA SO [ 3 B R e e A
TRURG B b8 T e DR UK B B £ R i R S ek A A
Y AR IR R A B 1 B IR A SRR A U B
R FH 5 61 AR A AR ST UM R S R i S
B PRHE T A5 A 0 K T A S A s B i A R Al
LI A 0 30T 2T AR ASCRN Ak 2 T 2 vk BRI A
T LT A 6T 53 AT B AR 11 4 A R B 8 bR PR
I 77 5 3k B AIF 5% B A T B A s R

SRAMT > 1T [R)63 1T PR 28 100 2 i ok 43 S ] o fi
JE BRI e b A B 22 5 HETC A X R RS
- TR AE I R B R T O A ) Oy ik AT A Y L H
MRV AT — i FH 14 7 1% BE A8 PR G A T PR 2K et
RO PRI R R A I R R L A
M LLLEE FLAE 760 nm 4b A FeE /Y W IR 2, BT LA
i S AL TR AT 4 A TR BT i R A AR TR L 75 ) L AR
G P R A R 5 e RS A R ARG T 9 A O
ZER LR LE 1 500.1 463.973~1 019.1 500~
1 530 nm Bt H SRR AR W0 AT L O 4 22 96 7Y
F14y 3 i o G Y0 ABE TR X 2 A B B R ARG T O 9k
5% 2 B L 3L F @ 6% R i JC A AR U 4 AR L SR A
FE 400~1 000 nm A7 2 ¢ 5E AT SBT3 5
B EEF IR 4T AN O 3 0 T 5 R I B R v, R T
900~2 500 nm [ FEA W3 GG ME 8 . SRM .
HI TN [ PR IS 0 000 % I s R A 22 5 K X SRR T A
25 BAA B 22 A T W AR I A ) PR 2R A T
BERY, HUE FH TR 2 LR DN 25 SR A1 A — 2 SR KR
PR ELXP O % 0 A R SR A L 0 2RO S E AR AN
T o O 1% W2 WSCRR AR D8 (1K i A Am %« 20 A il 45 R4
KR DRI B X 15 U WS A 1 A A 7Y
U TR S A BRSO T8 R Y PR 255 e G
A TR

AT RS A 2 4 BOB 3 5T R B 1 o
BB » 56 T3 1) 8 25 () A B 3 of D0 F 9 3
FH PR 50T ek 38 135 A 0 A5 70 g A Tk ) o R 2SO
i FBE P I T ARG T ASE AR, I LU A 43 B TS [ AR R P
T P g S A O ASE RN R e 4 o 3 T TR 2O
i I i RS ARG I 14 A5 A 0k A PR 2R e Ol T
PR SHCAG I B2 AL 35 1 R B

1 #H57FE

1.1 REHEREHERE

T T AR it Ay bt R T R T 1Y) B A
R 800 g, ¥ H S ik B T % I M EE (26 °CH, & IR
5 min RAE 1 YOGIEEUE . L5 FH OG5 8o ok 4
RS IR I Rh 2 o 2 JRK 5 B0 R 5 BT AR 1 T
52U/ fE OL % AL HyScan, Sl 3% 5 Bl 350 ~
1050 nm,FHEE 3 HER K 5 nm, Kb,
JETE AR A A R O A7 B G R A G TR R L
Rz PR BE AR 2R R AR . 8 B FDOR TR O L H X
BT T G A BIOG R R 50 7R DG 2R I = b i
7. W3 T 10:30 FFUR, 22: 08 45 0, % 2L 4 24
12 h MR 134 20 0% 1% B die » B i) R & HE R pH
i .

KA - 34 B2 SR 00 % I I T Y 22 AR
B 1. AT LA s 5 A S A 38 016 335 B I 1) % 742 Ak i
I —E AR AR L f e, Ho, 7 400~ 700
1950 ~1 200 nm & A B W 1O 38 FRAE 22 5 7E
760 nm BT i T WLLL AR Y 52 e T AE R B Y
WCHREAIE » AT MR 08 3 6 R IE A PR 28R i R O

AT
600
540
480
420

¥,
1 360
{‘* 1 300
& 240
4
\G ’ 4 180

120
60

wn
wn

D
=)
T T

W oBs B
wn O W
T T T

N,
~
I} [A]/min Time

55:%/% Refleclance
3

3
SRS
—

] 1
300 400 500 600 700 800 900 1000 1100
P /mm Wavelength

B 1 AE R E RS R AT R AR S

Fig. 1 Pork reflectance data collected at different time
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